target bacterial DNA from faecal inoculum. Melting curves were checked after 231 amplification to ensure single product amplification of consistent melting temperature. 232 233 2.5 Determination of total volatile compounds (VOCs) 234 A 1-ml portion of fermentation fluid was collected from each vessel, placed in a 7-ml 235 vial with PTFE/red rubber septa (Supelco, Bellefonte, PA, USA) and capped. Volatile 236 compounds were extracted by headspace-solid phase microextraction (HS-SPME) 237 using a fused-silica fibre (10 mm length) coated with a 50/30 mm thickness of 238 divinylbenzene/carboxen/polydimethylsiloxane (DVB/CAR/PDMS) and determined 239 by GC/MS (QP-2010 Plus, Shimadzu, Japan), interfaced with a computerized system 240 for data acquisition (Software GC-MS Solution V. 2.5, Shimadzu, Japan). A RTX- 241 WAX column (30 m, 0.25 mm i.d., 0.25 µm film thickness, Restek, USA) coated with 242 a stationary phase of polyethylene glycol, was used. The SPME fibre was first 243 conditioned by heating it in a GC injection port at 270 °C for 60 min; then, it was 244 inserted into the sample vial through the septum and exposed to the headspace (10 min 245 at 60 °C) of the previously conditioned sample in a water bath at 60 °C for 60 min. 246 Thereafter, the fibre was withdrawn into the needle and transferred to the injection port 247 of the GC/MS system. The SPME fibre was desorbed and maintained in the injection 248 port at 240 °C for 10 min. The sample was injected in split mode at a 1:30 split ratio.
249
Helium was used as the carrier gas at a constant flow rate of 1 mL/min and a linear 250 velocity of 36.2 cm/s. The oven temperature was kept at 40 °C for 10 min, then raised 251 to 200 °C at 3 °C/min, and finally increased to 230 °C at 10 °C/min; final temperature 252 was held for 5 min. The total run time was 74.33 min. Both injector and interface 253 temperatures were set at 240 °C. The ion source temperature was set at 200 °C. The 254 filament emission current was 70 eV. A mass range from 40 to 250 m/z was scanned 255 at a rate of 0.25 scans/s. The acquisition and integration modes were Full Scan (TIC) and Single Ion Monitoring (SIM), respectively. Compounds were identified by 257 comparing their mass spectra with those contained in the NIST08 (National Institute 258 of Standards and Technology, Gaithersburg) library and those reported in a previous 259 study (Francioso et al. 2010) . In order to control and prevent eventual environmental 260 contamination, a blank injection of fibre and vials was carried out daily. of incubation, group CT tended to lower the concentration of putrescine (p = 0.088) 280 and decreased spermidine (p = 0.010). Finally, after 24 h of incubation, group YSE 281 tended to reduce spermine concentrations (p = 0.066).
Volatile fatty acids concentrations at 6 and 24 h of fermentation with canine 283 faecal inoculum are shown in Table 2 . Only traces of n-valeric acid were detected (data 284 not shown). Production of total VFA was decreased (p < 0.004) by group CT after 6 285 h, but not after 24 h of incubation. After 6 h of incubation, addition of group CT to the 286 inocula resulted (p < 0.05) in lower concentrations of acetate, propionate and 287 isobutyrate; the latter was decreased (p = 0.009) also by group YSE. After 24 h of 288 incubation, group CT tended to reduce (p = 0.083) the concentrations of propionic 289 acid.
290
The abundances of some bacterial populations in canine faecal inoculum are 291 presented in Table 3 . After 6 h, group YSE resulted in an increase (p = 0.035) of the 292 presence of Enterococcus spp., whereas E. coli abundances were lowered by group CT 293 (p = 0.009). After 24 h of incubation, the abundances of the assessed microbial were mainly characterized by the presence of sulphur compounds, alcohols and acetic 385 acid esters.
386
In order to better understand the variance of results, the PCA of all determined 387 parameters from the canine experiment was carried out. As reported in Biplot ( Figure   388 1), a total of 86.26% of variance was comprised in the first two principal components, 389 of which PC1 explains 69.98% of total variance. In addition, it is possible to observe 
411
In addition, the PCA of all determined parameters was carried out (Figure 2 ).
412
The 73.54% of total variance explained by the first two principal components, of which 413 PC2 was more correlated to Escherichia coli, ethyl acetate and ketones. As shown in 
Discussion

421
The results from the present in vitro study showed that Y. schidigera extract and 422 chestnut tannins were able to exert some influence on the metabolism of canine and 
